Dental pain, including toothache, is one of the most prevalent types of orofacial pain, causing severe, persistent pain that has a significant negative effect on quality of life, including eating disturbances, mood changes, and sleep disruption. As the primary cause of toothache pain is injury to the uniquely innervated dental pulp, rodent models of this injury provide the opportunity to study neurobiological mechanisms of tissue injury-induced persistent pain. Here we evaluated behavioral changes in mice with a dental pulp injury (DPI) produced by mechanically exposing the pulp to the oral environment. We monitored the daily life behaviors of mice with DPI, including measures of eating, drinking, and movement. During the first 48 hours, the only parameter affected by DPI was locomotion, which was reduced. There was also a significant short-term decrease in the amount of weight gained by DPI animals that was not related to food consumption. As cold allodynia is frequently observed in individuals experiencing toothache pain, we tested whether mice with DPI demonstrate an aversion to drinking cold liquids using a cold-sucrose consumption test. Surprisingly, mice with DPI increased their consumption of sucrose solution, to over 150% of baseline, regardless of temperature. Both the weight loss and increased sucrose intake in the first 2 days of injury were reversed by administration of indomethacin. These findings indicate that enhanced sucrose consumption may be a reliable measure of orofacial pain in rodents, and suggest that alterations in energy expenditure and motivational behaviors are under-recognized outcomes of tooth injury. Ó
Introduction
Odontalgia, or toothache, is one of the most common types of pain experienced by both adults and children [39] . The pain can be severe, leading to disruption of daily activities, including missed work, sleep disruption, difficulty eating, weight loss, and mood alterations [1, 28, 40, 55] . Although toothache is usually readily treated by clinical procedures, the economic, cultural, and psychological barriers to accessing such treatments results in a high prevalence of toothache, especially in persons of lower socioeconomic status [58, 66] . For example, a recent study in low socioeconomic status Americans found that 44% of the population experienced more than 5 separate toothache experiences in a 10-year period [13] , and many subjects reported the pain intensity to be ''the highest level possible,'' suggesting that management of odontogenic pain is a significant public health concern.
The neurobiology of odontalgia focuses on involvement of the dental pulp, as this connective tissue contained within the tooth is densely innervated by a unique class of trigeminal neurons. Activation of pulpal fibers by thermal, mechanical, or electrical stimuli almost always results in a sensation of pain [42, 49] . Interestingly, the majority of pulpal neurons are, in fact, low-threshold mechanosensitive fibers rather than classical nociceptors [24, 29] . Outside of the tooth, the axons of these neurons are myelinated, but they become unmyelinated upon entering the tooth, where the fibers branch extensively [9, 23, 26, 63] . Under normal conditions, pulpal afferents are quiescent. However, when the enamel is compromised, innocuous stimuli such as air or modest temperature changes evoke pain. When bacteria approach the pulp, the afferents are sensitized by inflammatory mediators exacerbating the thermal and mechanical hypersensitivity and producing spontaneous pain. Ultimately, the pulpal tissues succumb to the bacterial infection and degenerate, producing severe paroxysmal pain in some patients.
It is not known which receptors and signaling mechanisms confer the dental pulp with its unique pain-transducing abilities. A better understanding of the neurobiology of dental pain requires
